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(54) UQUID DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device having excellent display quality by preventing respective 
pixels from receiving the influence of previous pixels or next pixels 
in spite of a variation in the electrical characteristics of TFTs 
constituting a signal line driving circuit. 

SOLUTION: The signal line driving circuit in this device has a signal 
line driving circuit 2 formed on the same substrate as the substrate 
of a pixel array section 1 and an external driving circuit 4 formed on 
another substrate. The signal line driving circuit 2 has a shift 
register 22 for controlling the gate voltage of respective analog 
switches 21 and a differentiating circuit 23 connected to the 
respective output terminals of the shift register 22. A video bus line 
L1 for supplying video signals is connected to the one-side ends of 
the respective analog switches 21. The respective analog switches 
21 turn on and off according to the shift pulses outputted from the 
shift register 22. The timing to form the pulses of a narrow width by 
differentiating the output of the shift register 22 by the 
differentiating circuit 23 and to supply the video signals to the video 
bus line L1 by feeding these pulses back to the external driving 
circuit 4 is set. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

LThis document has been translated by 

computer So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Two or more signal lines which 
supply a video signal to each of the pixel 
display installed successively, Two or 
more differential circuits which carried 
out the sequential transfer of the shift 
pulse, and were connected to each output 
of the shift register which carries out a 
juxtaposition output, and said shift 
register, The serial-parallel converter 
which changes into a juxtaposition analog 
signal the image data inputted from the 
outside synchronizing with said shift 
pulse, and is outputted to said each 
signal line, The liquid crystal display 
characterized by having the _ timing 
setting circuit which sets up the input 
timing to said serial-parallel converter of 
image data based on each output of two 
or more of said differential circuits. 
[Claim 2] Said serial-parallel converter is 
a liquid crystal display according to claim 



1 characterized by having the D/A 
conversion circuit which changes said 
image data into an analog video signal, 
and is outputted to a video bus, and two 
or more analog switches which sample 
the analog signal on said video bus to the 
input timing of said shift pulse, and are 
outputted to each signal line as said 
juxtaposition analog signal. 
[Claim 3] Said timing setting circuit is a 
liquid crystal display according to claim 1 
characterized by setting up the read-out 
timing of said image data which has the 
memory which accumulates said image 
data and was stored in said memory 
based on the output of two or more 
differential circuits. 

[Claim 4] It is the liquid crystal display 
according to claim 1 to 3 which said shift 
register and said two or more differential 
circuits are formed on the same substrate 
as said pixel display, and is characterized 
by forming said timing setting circuit on 
the substrate with which said pixel 
displays differ. 

[Claim 5] Said differential circuit output 
is a liquid crystal display according to 
claim 1 characterized by connecting with 
a common bus and being inputted into 
said timing setting circuit through this 
common bus. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this 
invention is aimed at the case where a 
part of signal-line drive circuit [ at least ] 
is formed on the same substrate as the 
pixel array section, about the drive 
method of the signal line in a liquid 
crystal display. 
[0002] 

[Description of the Prior Art] The liquid 
crystal display of a active matrix mold 
has the pixel array section which has 
arranged TFT for a pixel display (Thin 
Film Transistor) near [ each ] the 
intersection of a signal line and the 
scanning line installed successively, the 
signal-line drive circuit which drives each 
signal line, and the scanning-line drive 
circuit which drives each scanning line. 
[0003] In recent years, the example which 
forms a part of signal-line drive circuit 
and scanning-line drive circuit [ at least ] 
on the same transparence insulating 
substrate as the pixel array section has 
increased for manufacture cost reduction. 
[0004] An analog switch is connected to 
the video bus line which supplies a video 
signal as one of the drive methods of a 
signal -line drive circuit, and the drive 
method which turns an analog switch on 
and off according to the shift pulse 
outputted from the shift register is 



learned. 

[0005] In order to improve display quality, 
it is necessary to double the output 
timing of the shift pulse outputted from a 
shift register, and the timing of the video 
signal on a video bus line. 
[0006] 

[Problem(s) to be Solved by the 
Invention] Ideally, it is desirable to 
switch a video signal synchronizing with 
falling of a shift pulse. However, each 
electrical characteristics of TFT in a 
signal-line drive circuit have a large 
possibility that it may not necessarily 
become the same but the timing of a shift 
pulse and the timing of a video signal 
may shift. If a gap of such timing occurs, 
the stage when a corresponding video 
signal is supplied to an analog switch will 
shift from the switching operation of an 
analog switch greatly mutually, the video 
signal which should be written in a front 
pixel or degree pixel will be written in 
each pixel, as a result, a ghost will occur, 
and display quality will get remarkably 
bad. 

[0007] This invention is made in view of 
such a point, and the purpose is in 
offering the liquid crystal display which 
was excellent in display quality. 
[0008] 

[Means for Solving the Problem] In order 
to solve the technical problem mentioned 
above, invention of claim 1 Two or more 
signal lines which supply a video signal 
to each of the pixel display installed 
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successively, Two or more differential 
circuits which carried out the sequential 
transfer of the shift pulse, and were 
connected to each output of the shift 
register which carries out a juxtaposition 
output, and said shift register, The 
serial J parallel converter which changes 
into a juxtaposition analog signal the 
image data inputted from the outside 
synchronizing with said shift pulse, and 
is outputted to said each signal line, 
Based on each output of two or more of 
said differential circuits, it has the timing 
setting circuit which sets up the input 
timing to said serial-parallel converter of 
image data. 
[0009] 

[Embodiment of the Invention] Hereafter, 
the liquid crystal display concerning this 
invention is explained concretely, 
referring to a drawing. The block diagram 
showing the configuration of the principal 
part of 1 operation gestalt of the liquid 
crystal display which drawing 1 requires 
for this invention, and drawing 2 are the 
outline block diagrams showing the 
whole liquid crystal display configuration 
of drawing 1 . The liquid crystal display 
of this operation gestalt has the pixel 
array section 1 by which signal lines 
Sl-Sn and the scanning lines Gl Gn were 
installed in all directions successively, the 
signal-line drive circuit 2 which drives 
each signal line, the scanning-line drive 
circuit 3 which drives each scanning line, 
and the external drive circuit 4 which 



controls the signal-line drive circuit 2 and 
the scanning-line drive circuit 3, as 
shown in drawing 2 . 

[0010] The pixel array section 1 has the 
pixel TFT5 formed near [ each ] the 
intersection of a signal line and the 
scanning line, the scanning line is 
connected to the gate electrode of these 
pixels TFT5, a signal line is connected to 
one side of a source electrode and a drain 
electrode, and the liquid crystal capacity 
51 and the auxiliary capacity 52 are 
connected to another side. 
[0011] The signal-line drive circuit 2 and 
the scanning-line drive circuit 3 are 
formed on the same transparence 
insulating substrate as the pixel array 
section 1, and the external drive circuit 4 
is formed in substrate with the another 
pixel array section 1. The transistor 
(TFT) in the signal -line drive circuit 2 
and the scanning-line drive circuit 3 is 
formed in the same process as a pixel 
TFT5. 

[0012] The signal-line drive circuit 2 has 
the analog switch 21 formed for every 
signal line, the shift register 22 which 
controls the gate voltage of each analog 
switch 21, and the differential circuit 23 
connected to each output terminal of a 
shift register 22. 

[0013] The video bus line LI which 
supplies a video signal is connected to the 
end of each analog switch 21. Each 
analog switch 21 is turned on and off 
according to the shift pulse outputted 



from a shift register 22. 
[0014] A shift register 22 is constituted 
combining clocked inverters 31 34 and 
inverters IV1 and IV2, as a detail 
configuration is shown in drawing 3 . The 
+ clock CK, - clock / CK, and a start pulse 
are inputted into a shift register 22 from 
the external drive circuit 4. The clocked 
inverters 31-34 in a shift register 22 
operate based on the + clock CK of 
reverse logic, and * clock / CK mutually. 
Moreover, a shift register 22 starts a shift 
action, when a start pulse is inputted. 
[0015] Each differential circuit 23 
differentiates the signal outputted from 
the output terminal to which a shift 
register 22 corresponds. As shown in 
drawing 3 , a differential circuit 23 has 
the PMOS transistors Ql and Q2 and a 
capacitor Cl. The gate terminal of a 
transistor Ql is grounded and the output 
of a shift register 22 is supplied to the 
gate electrode of a transistor Q2 through 
a capacitor Cl. 

[0016] If magnification actuation is 
performed and a shift pulse is outputted 
from a shift register 22, as the output of a 
differential circuit 23 was illustrated to 
drawing 3 , the transistor Q2 of drawing 
3 will have a steep standup, and will 
become a differential signal wave form 
with loose falling. 

[0017] It connects mutually and the 
output terminal of each differential 
circuit 23 is inputted into the external 
drive circuit 4, as shown in drawing 1 . 
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Since the timing of the shift pulse 
outputted from a shift register 22 differs 
for every output terminal, the wave of the 
signal inputted into the external drive 
circuit 4 turns into about the same poor 
wave as plurality with a predetermined 
time interval in the differential signal 
shown in drawing 3 . 

[0018] The circuit diagram in which 
drawing 4 shows the detail configuration 
of the external drive circuit 4, and 
drawing 5 are the timing charts showing 
the signal wave form of each part in the 
external drive circuit 4. As shown in 
drawing 4 , the external drive circuit 4 
has the inverters IV3 and IV4 by which 
two step cascade connection was carried 
out to resistance Rl, the diodes Dl and 
D2 by which cascade connection was 
carried out between the power supply 
terminal VDD2 and the earth terminal, 
the image memory 41 which stores the 
digital signal corresponding to a video 
signal, and D/A converter 42 which 
changes into the video signal of an analog 
the digital signal read from the image 
memory 41. 

[0019] A narrow square wave pulse is 
acquired like the wave b of drawing 5 by 
letting the output of a differential circuit 
23 pass to the inverters IV3 and IV4 of 
drawing 4 . The timing of this pulse 
synchronizes with the timing of the shift 
pulse outputted from the shift register 22 
of drawing 1 . 

[0020] More, a shift pulse is outputted to 
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a detail, and after the corresponding 
analog switch 21 turns on, a video signal 
is supplied to the video bus line LI. 
Moreover, the output voltage level of an 
inverter IV4 is set as the electrical 
potential difference between supply 
voltage VDD2 and a touchdown 
electrical potential difference by 
connecting diodes Dl and D2 to the 
output terminal of inverters IV3 and IV4. 
[0021] According to the timing of the 
output pulse of an inverter IV4, an image 
memory 41 reads the digital signal 
corresponding to a video signal, and 
supplies it to D/A converter 42. D/A 
converter 42 changes a digital signal into 
the video signal of an analog, and 
supplies it to the video bus line LI. In 
addition, an image memory 41 
corresponds to a timing setting circuit. 
[0022] Thus, with this operation gestalt, 
differentiate the output of a shift register 
22 in a differential circuit 23, and a 
narrow square wave pulse is generated. 
Since the timing which feeds back this 
pulse to the external drive circuit 4, and 
supplies a video signal to the video bus 
line LI was set up, Even if the electrical 
characteristics of TFT which constitutes 
the signal-line drive circuit 2 vary, the 
timing of a video signal and the timing of 
a shift pulse can be made in agreement, 
and each pixel stops influencing of a front 
pixel or degree pixel, and can improve 
display quality 
[0023] 



[Effect of the Invention] Since the timing 
which supplies a video signal to each of a 
signal line was set up based on the 
differential signal of the shift pulse 
outputted from a shift register according 
to this invention as explained to the 
detail above, even if the electrical 
characteristics of TFT which constitutes 
the signal-line drive circuit which 
consists of a shift register etc. vary, the 
output timing of a shift pulse and the 
timing of a video signal can be doubled, 
and the display quality of a liquid crystal 
display can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll Drawing 1 is the block 
diagram showing the configuration of the 
principal part of 1 operation gestalt of the 
liquid crystal display concerning this 
invention. 

[Drawing 2] Drawing 2 is the outline 
block diagram showing the whole liquid 
crystal display configuration of drawing 
I . 

[Drawing 31 The circuit diagram showing 
the detail configuration of a shift register 
and a differential circuit. 
[Drawing 4] The circuit diagram showing 
the detail configuration of an external 
drive circuit. 



JP200O010527 



[Drawing 51 Drawing 5 is the timing 
chart showing the signal wave form of 
each part in an external drive circuit. 
[Description of Notations] 

1 Pixel Array Section 

2 Signal-Line Drive Circuit 

3 Scanning-Line Drive Circuit 

4 External Drive Circuit 

5 Pixel TFT 

21 Analog Switch 

22 Shift Register 

23 Differential Circuit 
31-34 Clocked inverter 
IV1, IV2 Inverter 



[Translation done.] 



